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Abstract 
Hausa Puzzles is a traditional way of learning Mathematics in Northern Nigeria. The puzzles are stated verbally in form of word 
problems or storytelling and the listeners solve the problems through reasoning and tell the answers.  However, there is no 
standard method of solving these puzzles.  This paper gave a historical background and compiled some of these puzzles which 
appeared to be mathematical problems in nature and give a general method of solving them.  We formulated some of them into 
mathematical problems in form of system of equations, Arithmetic or Geometric progressions and solved them using the 
respective techniques.  In addition, each problem was analyzed.  The paper also shows that it is possible to solve Hausa puzzles 
analytically using mathematical approach of solving word problems. 
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1. Introduction 
Hausa is a language commonly found in the West African Sahel areas.  Largest percent of the Hausa population are 
found in northern Nigeria and southeastern Niger.  A significant number is also found in Sudan, Cameroun, Ghana, 
Cote d’Ivoire and Chad.  There are also similar communities scattered throughout the West African region and many 
have settled across Sahara desert and Sahel areas on their way to Saudi Arabia for pilgrimage e.g. Sudan. With time, 
many have moved to large coastal cities in West Africa such as Lagos, Accra, Kumasi and Cotonou, as well as 
countries such as Libya [2]. The Hausa people speak Hausa language, an Afro – Asiatic language belonging to the 
Chad family. Their main occupation is Agriculture.  They grow crops and raise livestock like cattle, sheep, goats etc.  
However, they have also chosen to develop their skills at weaving, dyeing, tanning of leather and metal working [1].  
They have also specialized in trading. Going by the above mentioned occupations, it is worth mentioning that Hausa 
people in northern Nigeria must have acquired some mathematical thinking to carry out such activities successfully. 
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The culture of Hausa people has over shadowed almost all other cultures in the region, to the extent of including it 
into the National Curriculum as a compulsory subject in primary and secondary education [waziri 2010b].  Hausa 
Puzzles is a traditional way of learning Mathematics in Northern Nigeria.  The puzzles are categorized into two: one 
requires and individual to Say his view and the other to tell the exact answer (mathematically). The basic idea 
behind such puzzles is to develop cognitive skills of the younger ones. Ancient Hausa people gather their young 
ones at night for the purpose of engaging them with good activities which include mathematical puzzles, with the 
aim of entertainment and shaping their intellectual thinking.  The process enable them to pick out what is called 
‘’RASKWANA’’ (Idiot savants who are the fastest answer-givers to wasakwakwalwa puzzles) [Waziri, 2010b].   
 
However, there is no standard method of solving these Puzzles. In order to have the general method of solving these 
puzzles, in this paper we formulate some of the puzzles into mathematical equations and use mathematical approach 
to find their solutions. 
 
Learning mathematics is not just about acquiring, mastering computational and problem solving techniques, or 
solely about understanding definitions, arguments and proofs.  In addition, it also involves reconstructing the 
thinking or work of other mathematicians [Heather 2003].   Also [Kahn, 2001] confirms that learning mathematics 
requires you to develop ways of thinking mathematically [John, 1998] Asserts there is a perception that mathematics 
is an effective tool for analyzing, examining and verifying truth.  Human life remains incomplete without 
mathematics [James, 1982]. Due to lack of enough such puzzles we cover some of them here in this paper. This 
paper will be a source of written Hausa puzzles for easy reference. The paper is arranged as follows: Methodology 
in section 2, Mathematical formulation of Hausa Puzzles and Solutions in section 3 and Conclusion in section 4. 
 
2. Methodology 
 
Due to scanty of literature on this area and the fact that such knowledge is acquired informally, the methods used in 
collecting the puzzles include oral questions in Hausa language, where elderly Hausa individuals of ages ranging 
between 60 to 80 years were interviewed. Other methods include folk telling sessions attended by the researchers 
while they were young. Part of the Hausa tradition is that children troop into old peoples’ houses and newly married 
couples at night for folk tales.  The folk tales usually include storytelling and word problems that either require the 
participants or attendants to say their views on how to solve the problem, or tell the exact answer where the 
problems happen to be mathematical. The type of puzzles we compiled in this paper therefore, are mathematical in 
nature.  
 
Other methods used in collecting the puzzles include some “Wasa Kwakwalwa” (brain shaping game) programmes 
in some media houses in Hausa land Northern Nigeria. The problems were originally in Hausa language. In this 
paper, we translated them into English language for the international community and researchers to be aware that 
that is ethnomathematics in Hausa land.  The method used in analyzing the problems (puzzles) is by formulating and 
solving them mathematically. 
 
3. Mathematical formulation of Hausa Puzzles and Solutions. 
 
In this section we report only English version of the puzzle and leave the Hausa language version, for international 
standard and literature purpose. Herein, we give some details of the puzzles as follows: 
 
Puzzle 1 [Waziri, 2000b] 
A father tells his son that, a spider has 8 legs, a cockroach has 6 legs and 4 wings and a grasshopper has 6 legs and 2 
wings. 18 of these three kinds of insects are in a cage while the total number of legs and wings of these three kinds 
of insects are 118 and 40 respectively. What is the number of each kind in the cage? 
 
Solution 
The goal is to find the number of spider, cockroach and grasshopper in the cage. 
Let x  be the number of spider 
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Let y be the number of cockroach  
Let z  be the number of grasshopper 
 
Observe that the total number of insects in the cage is 18, therefore we have  
18x y z+ + =                                     (i) 
And also observe that the total number of legs and wings are also given. 
Therefore we have  
 8 6 6 118x y z+ + =                            (ii) 
And 
0 4 2 40x y z+ + =                              (iii) 
When we solve the three equations simultaneously we obtained the solution as  5 7 and 6x y z= = =   
Therefore the number of spider in the cage is 5, the number of cockroach in the cage is 7 and the number of 
grasshopper in the cage is 6. 
 
Analysis 
• 5 + 7 + 6 = 18, we have18 insects. 
• 8 ( 5) +6(7) + 6(6) = 118,we have  118 legs. 
• 4(7) + 2(6) = 40, we have 40 wings. 
 
Puzzle 2:  
A hundred Naira was given to buy one hundred eggs (100) of three kinds of birds. A duck egg is sold at N5.  A hen 
egg cost N2.50 and pigeon egg cost N 0.1. If we have 13 eggs of hen, how many eggs of the remaining kinds the 
hundred naira will buy? 
 
Solution: 
The goal here is to find the number of eggs of each kind  
• Let  be the number of  eggs of duck 
• Let  be the number of eggs of Hen  
• Let the  be the number of eggs of pigeon 
Observe that the total cost of eggs is given as 
5x + 2.5y + 0.1y =100            (i) 
And also the total number of eggs is given as 
  x + y + z =100                          (ii) 
From (ii) we have  
x = 100 - y - z             (iii) 
Solving the (i), (ii) and (iii) simultaneously using substitution method. We have: 
 
x=12, y=13 and z=75  
Therefore 
      x = 12 is the number of eggs of duck 
 
      y = 13   is the number of eggs of Hen. 
   
      z = 75 is the number of eggs of pigeon. 
 
Analysis 
• 12 + 13 + 75 = 100 
• 5 (12) + 2.50(13)  + 0.1 (75)=100 
 
Puzzle 3: (Zainab Musa, 1986) 
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A man’s son was seriously ill and a herbalist told the man to get a mango so that the seed of that mango can be used 
for curing his child.  There is a garden having 12 gates and at each gate there is a guard man and according to each 
of this guard man for any number of fruits you have, it must be shared into two.  How many mangoes does the man 
suppose to pick so that at the end he will go with only one for the cure of his son’s sickness? 
 
Solution 
The goal is to find the number of mangoes, the man will pick from the garden. 
Observe that the garden contain 12 gates and at each gate he will divide the mangoes into two equal parts.  For him 
to get one mango, he must approach gate 1 with two mangoes and also he must have 4 mangoes at gate 2 continues. 
This can be written as geometrical progression.  
2, 4, 8, 16…. 
Looking at this Sequence, we can say that it is a geometrical progression.  The first term is the numbers of mangoes 
at gate 1 and second term is the number of mangoes at gate 2 e.t.c. 
Since, we have 12 gates. 
First term    a = 2 
Common ratio r =2 
Number of term  nT  = 12 1n
nT ar
−=  
 
Where T12 is the number of mangoes at gate 12 which is the last term of the sequence,  
12 1
12 2(2)T
−=  
      112(2)=  
      122=  
      4096=  
4096 is the number of mangoes the man will pick to walk away with only one mango. 
 
Analysis 
At gate 12 we have  4096/2=2048 Mangoes  
At gate 11 we have   2048/2=1024 Mangoes 
At gate 10 we have 1024/2= 512 Mangoes 
At gate 9  512/2=256 Mangoes 
At gate 8   256/2= 128 Mangoes 
At gate 7  128/2= 64 Mangoes 
At gate 6  64/2 = 32 Mangoes 
At gate 5  32/2 = 16 Mangoes 
At gate 4  16 /2 = 8 Mangoes 
At gate 3   8/2 = 4 Mangoes 
At gate 2  4/2 = 2 Mangoes 
At gate 1  2/2 = 1 Mango 
 
Puzzle 4: (Freedom radio, 2000)  
A Cat saw a Rat at initial distance of 200ft, when the Rat start running then the Cat does. The speed of Cat is 
doubled the speed of the Rat. At what distance the Cat will catch the Rat. 
 
Solution   
Initially the distance is 200ft, and the Cat has doubled speed than Rat .Therefore the distance between them at a 
given time will be: 
First        200ft 
Second 100ft 
Third   50ft 
Fourth   25ft 
Fifth     12.5ft  
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: 
: 
: 
: 
Last term 0.00ft 
At the last term the distance between them is ZERO. This is the point at which the Cat can catch the Rat. 
Observe that, from the first term to last term we have a geometric progression (G.P). 
The First Term is 200ft   i.e.          200a ft=    
The common ratio is half   i.e.    
1
2
r =    
Since we are to find the total feet at which the Cat can catch the Rat. We can use G.P. sum to infinity. 
1
a
s
r∞
= −   
But 200a ft=  and 
1
2
r =  therefore  
200
s
1
1
2
ft
∞ = −
 
200
s
1
2
ft
∞ =  
( )s 200 2ft∞ =  
s 400 ft∞ = Hence the total distance at which the Cat will catch the Rat is 400ft 
 
Analysis   
Let us see the pattern of the speed 
First  200ft 
Second  100ft 
Third        50ft 
Fourth      25ft 
Fifth             12.5ft  
Sixth            6.25ft 
Seventh        3.13 ft 
Eighth          1.56ft 
Ninth           0.78ft 
Tenth            0.39ft 
Eleventh       0.19ft 
Twelfth         0.10ft 
Thirteenth     0.05ft 
Fourteenth     0.03ft 
Fifteenth        0.02ft 
Sixteenth       0.01 ft 
Seventeenth  0.00ft 
 
Adding all the terms together we have approximately 400ft. 
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Puzzle 5: [Waziri, 2010a] 
 
There are some eggs in a bucket.  In every minute; the eggs in the bucket will double itself.  The bucket will be full 
in one hour (60 seconds). At which minute will the bucket be half full?  
 
 
Solution 
• Let x  to be the number of egg(s) at the initial time To 
 
Since at we have 602 x eggs, for us to get the half of it, we divide by 2 
 
 
 
 
 
 
Analysis 
 
It is obvious since at  59th  minute, it remains just a minute to be full, hence at 59th  minute the bucket will be half 
full. 
 
4.        Conclusion 
 
In this paper, we compiled and translated some Hausa puzzles of northern Nigeria that are mathematical in nature. 
The paper also showed the existence of mathematics before the arrival of western education in the northern Nigeria 
in between 1826 to 1914.  We also discussed and solved some traditional Hausa puzzles using Mathematical 
Approach.  Although the problems were formulated verbally, all of which involved problems they encountered in 
their day to day activities in during their time, the above problems showed that Mathematical problems have a 
remarkable history in Hausa land.  The paper also showed that it is possible to solve Hausa puzzles analytically 
using mathematical approach and disprove the say that “no mathematics in Hausa culture”.   
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